Simian cytomegalovirus encodes five rapidly evolving chemokine receptor homologues.
Many herpesviruses, poxviruses and retroviruses encode proteins related to chemokines and chemokine receptors. The first one discovered, US28 of human cytomegalovirus (HCMV), is a 7-transmembrane domain G protein-coupled chemokine receptor able to activate diverse cellular responses, including cell migration and gene expression. A related ORF named US27 is adjacent to US28, but no functions have been defined yet. Recently ORFs 3-7, a cluster of five concatenated ORFs with highest homology to US28 and mammalian chemokine receptors, were sequenced from a prototype "stealth virus", an African green monkey simian CMV (SCMV)-related entity with unusual fungal, bacterial and mammalian gene homologues. Stealth viruses have not yet been independently replicated in tissue culture, and therefore their biological significance remains unclear. ORF3, ORF4, ORF5 and ORF6 are complete ORFs whereas the sequence of ORF7 is incomplete. In the present study, we identified five corresponding ORFs in the genome of a clinical isolate of bonafide simian CMV (SCMV), strain 9610. We found substantial differences between the SCMV and "stealth virus" ORFs, especially for ORF5 where there are 31% non-identities at the amino acid level. Four conserved genes unrelated to chemokines (64K/CAP, DNBI, UL32, and IE2) in SCMV and HCMV had on average 52% identity at the deduced amino acid level, whereas the corresponding values for the SCMV ORFs versus US28 ranged from 21% to 30%, suggesting rapid gene diversification in this cluster. Consistent with this, the amino acid identity for any pairwise comparison among the SCMV ORFs is only 21-52%. The chemokine receptor homologues are estimated to comprise approximately 2-3% of the SCMV genome. HCMV US27 and US28 homologues have also been identified in the chimpanzee CMV genome, whereas mouse and rat CMV lack chemokine receptor homologues. This genomic analysis indicates that SCMV has an unusually high concentration of US28-related chemokine receptor homologues that have arisen by gene duplication and have diverged extensively from their closest relatives in mammals and other beta herpesviruses. The rate of divergence appears to be very rapid compared to other known SCMV genes, suggesting strong positive selection.